The role of next-generation sequencing in the differential diagnosis of composite neoplasms.
Composite neoplasms (CNs) are rare and diagnostically challenging lesions that require differentiating between mixed clonal tumors with divergent phenotypes (MT), collision of 2 independent tumors adjacent to each other (CT), and tumor-to-tumor metastasis (TTM). To that end, pathologists have traditionally used immunohistochemistry and limited molecular studies, such as Sanger sequencing. Herein we evaluate the potential application of NGS in the differential diagnosis of these rare neoplasms. Four CNs were included in the study. Two were diagnosed as MT (mixed adenoneuroendocrine carcinoma of the gallbladder and metastatic papillary thyroid carcinoma with squamous dedifferentiation) and 2 were interpreted as TTM (esophageal adenocarcinoma to lung adenocarcinoma and small cell carcinoma of the lung to meningeal melanoma). Diagnoses were made using clinical, histologic, and immunophenotypic information, with the aid of limited molecular studies in 2 cases. Formalin-fixed, paraffin-embedded tissue was dissected for DNA and RNA extraction, and NGS was performed using the Oncomine Comprehensive Panel. The 2 tumors initially interpreted as MT showed shared genetic aberrations in the different neoplastic components, supporting the pathologic diagnosis. NGS results for the lesion diagnosed as esophageal adenocarcinoma metastatic to lung adenocarcinoma did not support the histopathologic interpretation and were deemed inconclusive. However, the identification of an identical CDKN2A mutation in all components and in the adjacent benign lung parenchyma suggests a possible germline aberration. Sequencing results in the last case were clearly supportive of TTM. This study illustrates the role of NGS in the diagnostic workup of CNs, as an adjunct to light microscopy and immunohistochemistry.